The expectancy versus pharmacological effects of alcohol have been primarily studied in relation to social and affective behaviors. The present study extended this type of investigation to perceptual, cognitive, and motor behaviors and utilized two alcohol dosages. Forty-two male undergraduate social drinkers, ages 18 to 25 years, were led to expect either alcohol or tonic. After actually consuming no alcohol, a low dosage, or a moderate dosage, they performed various cognitive and motor tasks. A questionnaire assessed subjects' responses to the expectancy manipulation and either preceded or followed task administration. A 2 X 3 X 2 multivariate analysis of variance resulted in a significant Expectancy X Dosage interaction for cognitive tasks (letter cancellation, digit span, Raven's matrices); subjects apparently compensated for alcohol-induced deterioration on these tasks when they were aware they had consumed alcohol. No consistent effects were found for motor tasks (finger tapping, stylus monitoring, standing steadiness, walking steadiness). The significance of the alcohol compensation effect and related methodological considerations are discussed.
It has become increasingly clear that the behavioral and affective consequences of alcohol use result from cognitive as well as pharmacological factors. In a recent review, Marlatt and Rohsenow (1980) have cited a number of studies in which subjects' expectancies about the alcohol content of the beverage they drank were as important as pharmacological factors in determining behavioral outcomes. The realm in which expectancy effects have been shown to predominate, however, is primarily social and affective in nature (Brown, Goldman, Inn, & Anderson, 1980; Marlatt & Rohsenow, 1980) . Perceptual, cognitive, and motor behaviors have been minimally investigated in connection with expectancy effects.
In two studies on these behaviors reported recently, expectancy effects have not proven as po-tent as alcohol effects. While alcohol alone impaired pursuit rotor tracking, reaction time (Vuchinich & Sobell, 1978) , and word recall (Miller, Adesso, Fleming, Gino, & Lauerman, 1978) , expectancy alone only slowed reaction time. In other studies without expectancy-placebo manipulations, alcohol has been reported to minimally impair motor tasks, moderately impair cognitive tasks, and most greatly impair perceptualsensory tasks (Levine, Kramer, & Levine, 1975) .
The present study further explored the separate influences of pharmacological and expectancy factors across a range of human perceptual-cognitive, gross motor, and fine motor behaviors. The effect of alcohol was also investigated at more than one alcohol dosage. To date, no study has used Expectancy X Multiple Dosage manipulations.
Method

Subjects
The subjects were 42 male undergraduates ranging in age from 18 to 25 (M = 19.6) years. Males were used to eliminate the possible effects of menstrual cycles on alcohol-related performance (Jones, 1975) . Individuals with a history of alcohol abuse, psychiatric, or physical problems were not included. Subjects were instructed not to ingest alcohol or other nonprescription drugs for 8 hours prior to the experimental session nor to eat or drink anything except water for 4 hours prior to the session.
Design and Beverage
Subjects were randomly assigned to the cells of the 2X3X2 design. There were two levels of expectancy: Some subjects were told they would be drinking a mixture of alcohol and tonic, and others were told they would be drinking tonic only. Subjects actually received one of three alcohol doses: .00 ml, .68 ml, or 1,36 ml of 80-proof vodka per kilogram of body weight. Alcohol was administered in the 5:1 ratio of flat tonic water mixed with 80-proof vodka reported as nondiscriminable above chance level from pure tonic by Marlatt, Demming, and Reid (1973) . The utility of this ratio was confirmed in our laboratories before use. Subjects in the .00 ml/kg condition drank flat tonic water. A questionnaire assessing the expectancy manipulation was administered to four of the seven subjects in each Expectancy X Dosage condition prior to commencing tasks and to the other subjects after tasks were completed. Counterbalancing of questionnaire administration is essential in a study of perceptual and motor behavior. Interoceptive cues during task performance might interfere with the original expectancy manipulation so that self-report following the tasks would not reflect subjects' pretask expectations.
Procedure
Immediately upon arrival subjects received and signed an informed consent form, demographic information was collected, and adherence to the requested periods of abstinence from food, alcohol, and other drugs was confirmed. Subjects were then instructed in accord with the appropriate expectancy manipulation. To enhance the expectancy manipulation the experimenter then poured, in full view of the subject, the beverage from a commercial vodka or tonic bottle. All beverages, were, however, premixed. Amounts poured were based on the subjects' weight and dosage conditions. Before actually drinking, the subject gargled with Listerine to mask the taste of the beverage and a mock breathalyzer reading was taken on a Smith and Wesson Model 900A Breathalyzer. Subjects were told that gargling ensured uniformity of the contents of their mouths prior to taking the reading. They were also told to drink the entire beverage that had been poured within 15 minutes. When the beverage was consumed, the subject rinsed his mouth with water and relaxed in a reclining chair until a total of 20 minutes had elapsed from the time drinking was initiated. A second breathalyzer reading was taken at this point, and a third was taken for all subjects 10 minutes later, midway through task performance. For those subjects who actually consumed alcohol, a fourth reading was taken at the conclusion of task performance. Subjects were prevented from viewing blood alcohol level (BAL) readings. The tasks and questionnaire were administered immediately subsequent to the second breathalyzer reading by another experimenter, who was blind to the Expectancy X Dosage assignment for each subject. Measures were obtained in a 20-30-minute period. When all measures were completed, subjects were debriefed and remained under observation in the research area until BALs were below .03%.
Dependent Measures
The major dependent measures were perceptual-cognitive, fine motor, and gross motor tasks that have been commonly used to assess performance decrements due to intoxication and/or neuropsychological dysfunction. In each category tasks were selected to roughly reflect increasing complexity and difficulty. Thus, the perceptualcognitive tasks were letter cancellation, digit span, and Raven's Progressive Matrices (Raven, 1941) ; the fine motor tasks were finger tapping and stylus monitoring; and the gross motor tasks were standing steadiness and walking steadiness. These tasks were administered in the following order and manner, (a) Finger tapping: Each subject had two 10-sec trials on each hand, alternately, with a standard finger tapper, (b) Cancellation of letters: Subjects used a pencil to slash out Cs from a series of randomly ordered letters printed on an 8 Vi X 11 inch (22 X 28 cm) paper sheet. The number of Cs cancelled minus the number of Cs missed during 1 minute was recorded, (c) Standing steadiness: The subject stood on one foot (first the dominant and then the nondominant) with his eyes closed and his arms extended from his sides for as long as possible to a maximum of 1 minute, (d) Walking steadiness: The subject walked on the 1'/a-inch (3.81 cm) side of a 2 inch X 4 inch (5,08 cm X 10.16 cm) beam twice, with the heel of one foot contacting the toe of the other. Subjects' footwear was removed for the prior two tasks. Board-walking time and foot contacts with the floor were recorded, (e) Digit span: The standard Wechsler subtest was administered and scored using WAIS age-scaled norms (Wechsler, 1958) . (f) Stylus monitoring: The subject had two dominant trials to place a stylus inside nine holes of successively decreasing diameter. Time to complete two trials and contacts (errors) were recorded, (g) Raven's Progressive Matrices: Three minutes were allowed for a subset of 13 of the advanced matrices. Correct completions minus incorrect completions was recorded. Negative scores were possible.
Results
Expectancy Questionnaire and Alcohol Dosages
A 2 (expectancy) X 3 (dosage) X 2 (questionnaire placement) analysis of variance (ANOVA) showed that the alcohol dosages successfully produced significantly different BALs in each dosage condition before tasks, F(2, 30) = p < .001, with subjects in the low and moderate dose conditions reaching BALs of approximately .022% and .036%, respectively, immediately before task performance. The expectancy manipulation also produced higher alcohol estimates (M = 2.7 oz. versus 1.3 oz.),' F(l, 30) = 8.4, p < .01, and greater feelings of intoxication (M = 2.6 oz. versus 1.9 oz.), F(l, 30) = 4.83, p < .05, in the expect-alcohol condition than in the expect-tonic condition. Actual alcohol content affected only estimates of intoxication (M= 1.5, 2.7, and 2.5, respectively, for each dosage level), F(2, 30) = 6.08, p < .01.
A 2 X 3 X 2 ANOVA of happiness ratings showed a significant Expectancy X Dosage interaction, F(2, 30) = 3.86, p < .05. Subjects expecting alcohol and given the higher dose reported the greatest happiness, whereas those expecting tonic and given this dose reported the least happiness. Dosagef ml./kg.) Figure 2 . Mean digit span scores for expect-alcohol and expect-tonic subjects at each dose level.
Task Performance
Data from the seven tasks were divided into three subsets and were analyzed by multivariate analysis of variance (MANOVA). For the cognitive tasks, the MANOVA showed a significant Expectancy X Dosage interaction, F(6, 56) = 2.27, p < .05. The group means for these tasks, which appear in Figures 1-3 , show that for each expectancy condition subjects' performance was best when the alcohol dose was consistent with expectation. For two of the three variables, the performance of the group receiving the higher alcohol dose was comparable to that of the expect-tonic, receive-tonic group. The nonsignificant drop in letter cancellation performance at the .68 ml/kg dose was not interpretable. No significant differences were found on the fine and gross motor tasks.
A significant Expectancy X Questionnaire interaction was also found for cognitive task scores, F(3, 28) = 3.00, p < .05. Expect-alcohol subjects performed better when they completed the questionnaire before task administration, whereas expect-tonic subjects performed better with posttask questionnaire administration.
Discussion
These results indicate that subjects' expectancies and alcohol doses up to 1.36 ml/kg (moderate dose group) acted jointly to influence their performance on tasks which had a heavy cognitive component. Neither expectancies nor these alcohol doses had a consistent influence on fine and gross motor tasks. Remarkably, expect-alcohol subjects' performance on the cognitive tasks did not deteriorate with increasing dosage. In fact, on two of the three tasks, those subjects who expected alcohol and received the highest dose performed at a level approximately equivalent to subjects who expected and received tonic. Subjects can apparently compensate for alcohol-induced deterioration on cognitive tasks if they are aware they have consumed alcohol. Overall, subjects' cognitive performance was best when expectations concerning beverage content were unequivocally confirmed by their experience, perhaps as provided by interoceptive intoxication cues. Furthermore, the extent of compensation appears related to the cognitive complexity of the task. Subjects showed strong compensation on letter cancellation, which was the least complex of the cognitive tasks, whereas they showed the least compensatory ability on the Raven's matrices, which requires considerable cognitive processing.
Our results are consistent with prior reports of the effect of expectancy on some cognitive and motor tasks (Vuchinich & Sobell, 1978) in that both alcohol and expectancy affected performance. To our knowledge, however, our findings demonstrate for the first time that awareness of alcohol consumption (expectancy) might actually result in improved, rather than impaired, task performance.
Two methodological points are suggested by these results. First, expectancy studies should begin to include multiple dosages. The effects of alcohol, expectancy, and Expectancy X Alcohol interactions obviously differ according to alcohol dose. Second, the balanced placebo design must be cautiously interpreted as a true separation of drug effects from cognitive effects. In the present study, subjects' performance was worst, and "happiness" was lowest when what subjects were told was at variance with the beverage actually administered. Such inconsistency between expectations and interoceptive cues for alcohol may be confusing to subjects and thereby produce novel effects that would not commonly occur during "real-world" alcohol consumption.
